Biocompatibility and cytotoxicity of two novel low-shrinkage dental resin matrices.
To reduce the polymerization shrinkage of dental composite resin, we used two different ratios of toluene 2,4-diisocyanate (TDI) or 1,6-hexamethylene diisocyanate (HDI) as functional side chains of bisphenol A-glycidyl methacrylate (bis-GMA) to synthesize two series of new dental resin matrices. This study evaluated the biocompatibility and cytotoxicity of these two series of new resin matrices. Two series of new dental resin matrices with the ratios of TDI or HDI functional side chain to bis-GMA (defined as B group) being 1:4, 1:2, 1:1 and 3:2 (defined as T1/4, T1/2, T1, T3/2, and H1/4, H1/2, H1, H3/2 groups, respectively) were synthesized. Each resin sample was light cured and immersed in the culture medium for 24 hours to make the extract solution. Then, human gingival fibroblasts were cultured in different extract solutions for 72 hours. The cytotoxicities of different resins were evaluated by microtitertetrazolium (MTT) assay, the levels of cell-produced reactive oxygen species (ROS) induced by different extract solutions was measured. Resins of the T1/4 and B groups revealed significantly higher cytotoxicity than resins of other groups. However, resins of the T1 and T3/2 groups exhibited less cytotoxicity. In general, resins of the TDI-modified groups showed equal or less cytotoxicity and induced equal or lower levels of ROS than the corresponding resins of the HDI-modified and B groups. Our results showed that the TDI-modified resin matrices containing more functional side chains were less cytotoxic than the corresponding HDI-modified resin matrices. When the ratio of functional side chain to bis-GMA is increased, the stereo hindrance of resin structure is increased, more toxic resin monomers are trapped in the complicated resin structure, and thus the resin matrix reveals less cytotoxicity. The TDI-modified resin matrices exhibit higher stereo hindrance of resin structure and thus show less cytotoxicity than the corresponding HDI-modified resin matrices.